The variation in the fecundity of a fish species from year to year has not received much attention, although the changes in the numbers of young fish in the plankton are well documented for the Plymouth area (Russell 1930-47; Corbin, 1948-51) . The most important work considering fecundity fluctuations is that of Simpson (1951) who, working on Plaice, Pleuronectes platessa L., concluded that during 1947, 1948 and 1949 there was a steady decrease in the number of eggs laid, this being due to a decrease in the mean size of the spawning fish which he showed to be correlated with the egg numbers. Simpson's interest in the fecundity was to provide a more accurate estimate for determining the number of plaice in the total population from planktonic egg surveys similar to the work of Buchanan-Wollaston (1923) . He did not consider in detail whether the fecundity for a given length might change from year to year. It is this problem which will be considered here. Estimates of fecundity of Long Rough Dabs, Hippoglossoides platessoides (Fabr.), will be analysed, and Simpson's Plaice data will also be considered.
MATERIAL AND METHODS
The fecundity of the fish is defined, for the purposes of this paper, as the number of eggs in the ovary before spawning.
The data for Plaice are taken from the admirably complete appendix I given by Simpson (1951) Bagenal (1957 Bagenal ( ) and for 1955 Bagenal ( and 1956 in the Appendix of this paper (p. 382). The details of sampling methods and subsequent laboratory treatment of the fish, together with particulars of the storage, subsampling, counting of the eggs and statistical analysis are all given in the earlier paper (Bagenal, 1957) · I would like to thank Miss Sheila Morris who counted the eggs and did much of the computation, my wife for statistical advice and the master and crew of M.V. Calanus who caught the fish.
LONG ROUGH DAB FECUNDITY IN 1954 , 1955 AND 1956 The mean length, weight, age and fecundity are given in Table I for fish caught in 1954,1955 and 1956 , together with the expected weight (W) of a fish 22 cm long. W has been calculated from the log length-log weight relation and may be taken as a measure of the condition of the fish (Le Cren, 1951; Bagenal, 1957) .
The expected fecundity (ft) of a 22 cm Long Rough Dab is also given for each year and has been calculated from the log length-log fecundity relation (Bagenal, 1957) . The results of the statistical analysis are given in Table 2 and show that the fecundities, even after allowance has been made for the length ** indicates significance at I % probability level.
* indicates significance at 5 % probability level.
N.S. indicates not significant, The degrees of freedom are based on four counts for each fecundity estimate, differences, differ significantly at the 1% level from year to year. The condition, as shown by expected weights, for fish of 22 em is also significantly different over the three years, and it is of interest that the ranked order is the same for condition and fecundity. The large mean square for the deviations of the means about their regression, when contrasted with the very large mean square due to total regression and the smaller mean square after adjustment to a common length, emphasizes the utility of an analysis of covariance based on all the data. PLAICE FECUNDITY IN 1947 /48 AND 1948 The fecundity data given by Simpson (1951) for Southern Bight North Sea Plaice caught in 1947/48 and 1948/49 are summarized in Table 3 .
The mean weights are based on the gutted weight minus ovary weight, as with the Long Rough Dabs, and the 'condition' (tV) also applies to somatic tissue only. The mean age is calculated assuming the queried ages Simpson gives were correctly assessed; to ignore the doubtful otolith readings would introduce bias since older fish are the most difficult to age. The relation of log fecundity to log length has been re-examined by an analysis of covariance, and the results are given in Table 4 . A note arising out of this analysis is given in Appendix 2..
The degrees of freedom are based on one fecundity estimate for each fish. An examination of Tables 3 and 4 show that the decrease in length in the catches over the two years is barely reflected in the data given by Simpson, The general level offecundity increased, but this is not statistically significant, and Simpson was justified when he pooled the results for the two years. The weights adjusted to a common length are also not significantly different.
Simpson was correct in his conclusion that the drop in the mean number of eggs laid per female Plaice in the Southern Bight in 1947 Bight in , 1948 Bight in and 1949 was only due to a decrease in the mean size of the spawning fish. The fecundity adjusted to a given length actually increased, though this was not significant over the two years for which data are given. In Long Rough Dabs from the Clyde area, however, significant changes have been found in the fecundity even after allowance has been made for length differences. If population estimates based on fish egg estimates are made over several seasons one cannot necessarily assume that the fecundity-length relation remains constant. An examination of Tables 1 and 3 shows that fecundity differences cannot be explained by the different age structure of the population.
It may, however, be significant that for the Long Rough Dabs and the Plaice the ranked order of fecundity and condition for the years considered are the same. Within a year (1954) no correlation was found between the condition and fecundity of individual Long Rough Dabs (Bagenal, 1957) . Comparisons between years and different localities may help to explain some of the enormous variability in fecundity of otherwise apparently similar fish, and a programme of fecundity estimates of a number of species over several years is being initiated at Millport.
he data the values of fecundity and length were transformed to their logarithms in order to produce a linear relation and to use the standard methods of regression analysis. An interesting point which emerges from the transformation of Simpson's North Sea Southern Bight data is that the geometric mean fecundity is larger for 1947/48, whereas the arithmetic mean fecundity is greater for the 1948/49 winter. The figures are summarized in Table 6 . Had the differences between the means for the two seasons been significant, it might have appeared from the analysis that this was a decrease
and not an increase. The reason for this anomaly can be seen from the relation between the arithmetic and geometric means for a normal distribution which has been given by Bagenal (1955) and may be written It is clear that the difference between the ranked order of the arithmetic and geometric means of the two sets of plaice fecundity data is due to the large difference between the variances.
